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(57) ABSTRACT 

To improve the effective aperture ratio of a pixel, achieve 
higher Sensitivity, and to realize higher definition without 
causing the degradation of performance of gate wiring, a 
Signal line, and a Switching TFT that are indispensable in 
constructing a pixel. A photodetecting device is provided, in 
which a plurality of pixels including photoelectric conver 
Sion elements that convert incident light into electrical 
Signals are formed on a Substrate, in which wiring connected 
to the pixels including the photoelectric conversion elements 
is arranged on an insulating layer, which has been formed So 
as to cover the Substrate and the photoelectric conversion 
element, and on a Space between at least two adjacent 
photoelectric conversion elements. 
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FIG. 4 
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FIG. 12 
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PHOTODETECTING DEVICE, RADIATION 
DETECTING DEVICE, AND RADIATION 

MAGING SYSTEM 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a photodetecting 
device, a radiation detecting device, and a radiation imaging 
System having the photodetecting device and the radiation 
detecting device. More specifically, the present invention 
relates to a technique that is Suitably used for a radiation 
detecting device for detecting radiation, Such as X-rays or 
Y-rays, and is applied to a medical image diagnosing appa 
ratus, a nondestructive inspecting apparatus, an analyzing 
apparatus that useS radiation, or the like. 
0003 2. Related Background Art 
0004. In recent years, as a radiation detecting device that 
detects radiation, Such as X-rays or Y-rays, there has been 
used a So-called indirect-type radiation detecting device that 
converts radiation into visible light and detects the visible 
light with using a photoelectric conversion element that uses 
an amorphous Silicon thin film. As a main reason why the 
radiation detecting device of this type is commercialized, 
there is cited a fact that the advancement of a liquid crystal 
technology, whose core is amorphous Silicon having photo 
conductivity, makes it possible to increase the areas of TFTS 
(Thin Film Transistors) and photosensors. Another main 
reason is that the combination with GOS phosphor, CsI 
phosphor, or the like, which have conventionally been used, 
makes it possible to produce, with Stability, a radiation 
detecting device that has a large Screen and a high degree of 
reliability. 
0005. As a typical example of the radiation detecting 
device of this type, there has conventionally been used a 
radiation detecting device in which the phosphor described 
above is combined with a photosensor array in which there 
are arranged a plurality of pixels that each have an MIS-TFT 
structure constructed of a Switching TFT and an MIS-type 
photoelectric conversion element proposed by the inventors 
of the present invention. The feature of the photosensor 
array in this example is that it is possible to manufacture the 
Switching TFT and MIS-type photoelectric conversion ele 
ment described above in the same layer through the same 
process. As a result, there is obtained an advantage that it 
becomes possible to produce the photoSensor array with 
Stability and at low cost. 
0006 Meanwhile, there are also proposed various other 
photoSensor arrays, Such as a photoSensor array in which 
there are arranged a plurality of pixels that each have a 
PIN-TFT structure obtained by combining a PIN-type pho 
toelectric conversion element with a switching TFT or a 
photoSensor array in which there are arranged a plurality of 
pixels that each have a PIN-PIN structure obtained by using 
a PIN-type diode for a Switch element. As a matter of 
principle, these photoSensor arrays generally use a common 
driving method with which radiation is converted into 
Visible light using a phosphor, the visible light is Stored as 
accumulated charges by a photoelectric conversion element, 
and the charges are read in Succession by a Switch element. 
0007 FIG. 14 shows a schematic equivalent circuit of a 
photoSensor array that is used for a general radiation detect 
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ing device. In this drawing, to simplify the explanation, there 
is used, as an example, a photoSensor array constructed of a 
3- by 3-pixel matrix that has nine pixels in total. 
0008 Each pixel is constructed of one photoelectric 
conversion element S (i,j=1 to 3), one Switching TFTTi (i, 
j=1 to 3), and the like. In this example, as to the photoelectric 
conversion element S, there is not drawn a distinction 
between the aforementioned MIS type and PIN type in this 
drawing. Also, in FIG. 14, reference symbol Vs (n=1 to 3) 
represents bias wiring of a photoelectric conversion element 
that is connected to a bias power Source B. Reference 
Symbol Vg, (n=1 to 3) represents the gate wiring of a 
switching TFT and reference symbol Sig, (n=1 to 3) repre 
Sents a signal line. The Signal output from each photoelectric 
conversion element S is accumulated in the photoelectric 
conversion element S, itself. Then, according to the output 
signal from a driving circuit D, the Switching TFTs T are 
turned on in Succession and currents corresponding to the 
accumulated charges accumulated in the photoelectric con 
version element S, itself flow to the signal line Sig, (n=1 to 
3). The signal read in this manner is inputted into a signal 
processing circuit A, which then amplifies, A/D-converts 
and outputs the Signal as an output Signal. 

0009 FIG.15 is a schematic plan view of one pixel of the 
MIS-TFT structure. FIG. 15 is a diagram taken from a side 
on which there are arranged a Source-drain electrode and the 
like under a condition where a phosphor is not yet bonded. 
Each Solid line represents a portion that can be viewed from 
a side on which a Signal line is arranged, while each dotted 
line indicates a portion that cannot be viewed therefrom. 
0010. In FIG. 15, one pixel includes: a photoelectric 
conversion element constructed of a Sensor Section 50, a 
lower electrode 3, and bias wiring 8; a Switching TFT 
constructed of a gate electrode 4, a Source-drain electrode 9, 
and the like, gate wiring 2 that is the gate wiring of the 
Switching TFT, a signal line 10 that is a signal line for 
transferring an electronic Signal converted by the photoelec 
tric conversion element; and a contact hole 12 for electri 
cally connecting the Source-drain electrode 9 of the Switch 
ing TFT to the lower electrode of the photoelectric 
conversion element. 

0011 FIG. 16 is a schematic cross-sectional view of the 
above described one pixel. FIG. 16 is a drawing in which a 
croSS-Sectional view of each device taken in an arbitrary 
direction is arranged to explain the layer construction of 
each device, Such as the gate wiring, the photoelectric 
conversion element, the Switching TFT, and the Signal line 
shown in FIG. 15. Note that the order in which each layer 
is constructed is the same as that in FIG. 15. 

0012. In FIG. 16, reference numeral 1 denotes a glass 
substrate, numeral 3 the lower electrode of the photoelectric 
conversion element, numeral 8 the bias wiring of the pho 
toelectric conversion element, numeral 2 the gate wiring of 
the Switching TFT, numeral 4 the gate electrode of the 
Switching TFT, and numeral 9 the source-drain electrode of 
the Switching TFT. 

0013 A layer, from which the sensor section of the 
photoelectric conversion element and the Source-drain elec 
trode of the Switching TFT are removed, and the lower 
portion of the Signal line are formed in the same layer. Here, 
reference numeral 5 denotes an insulating film, numeral 6 an 



US 2002/0145117 A1 

amorphous Silicon film functioning as an active layer, and 
numeral 7 an ohmic contact layer. Reference numeral 10 
denotes a signal line connected to the Switching TFT. Also, 
reference numeral 100 denotes a protecting film, numeral 
101 a bonding layer, and numeral 102 a phosphor layer. 
There is obtained a construction where incident radiation is 
made incident from a side on which the phosphor layer 
exists in the drawing. 

0.014 Currently, there exists an increasing demand for 
achieving higher Sensitivity of the radiation detecting device 
of this type to realize the reduction of the amount of 
radiation. Also, it is hoped to achieve higher definition to 
realize the higher quality of an image. Under these circum 
stances, there have been made various developments, Such 
as the improvement of the luminous efficiency of a phos 
phor, the improvement of the light collection efficiency in a 
photoSensor array, and the improvement of a photoelectric 
conversion element itself, which is to Say a photoelectric 
conversion efficiency. 

0.015. In general, in the case where high image quality is 
achieved, it is first required to obtain a finer pixel pitch. 
However, if there is obtained such a finer pixel pitch without 
intricacy, this inversely causes the reduction of Sensitivity, 
which means that it is impossible to realize the finer pixel 
pitch without complication. 

0016. The reason of this is that an effective pixel region 
is not reduced in accordance with the enhancement of 
definition but the effective pixel region is required to have 
the same or a larger area. 

0.017. That is, it is required to accelerate the driving speed 
of a Switching TFT, a signal processing Speed, and the like 
in accordance with the increase of the number of pixels and 
it is also required to further reduce the resistances of the 
driving wiring of the Switching TFT, the Signal line, and the 
like. In Some cases, it is also required to increase the size of 
the Switching TFT to reduce the on-resistance of the Switch 
ing TFT or for other purposes. 

0.018 That is, the ratio of the width of each wiring to the 
area of a pixel is increased in accordance with the enhance 
ment of definition and the area occupied by the Switching 
TFT does not greatly change, So that the effective aperture 
ratio of the photoelectric conversion element occupying an 
area of a pixel generally tends to be reduced in accordance 
with the reduction of a pixel pitch. 

0.019 AS described above, in the case where higher 
definition is realized while maintaining a large area, there is 
reduced the effective aperture ratio of a pixel. As a result, to 
obtain certain image quality, it is required to increase the 
amount of radiation, which is not acceptable in a medical 
field when attentions are paid to the effect on a human body. 

0020 FIG. 12 is a plan view illustrating the effective 
aperture ratio of one pixel. In FIG. 12, reference symbol P 
represents a pixel pitch, Symbol Vg the gate wiring of a 
Switching TFT, symbol Sig a signal line, and symbol S a 
Sensor region of a photoelectric conversion element. When 
the width of the gate wiring Vg is referred to as Wg, the 
width of the Signal line Sig is referred to as Ws, a clearance 
between the gate wiring Vg and the Sensor region S of the 
photoelectric conversion element is referred to as Lg, and a 
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clearance with the Signal line 10 is referred to as LS, it is 
possible to roughly calculate an effective aperture ratio Ap 
using the following equation. 

0021. In reality, however, there exists a Switching TFT, so 
that the actual effective aperture ratio takes a value that is 
Smaller than the effective aperture ratio Ap calculated using 
this equation. However, to simplify the explanation, the area 
of the Switching TFT is not taken into consideration in this 
description. 

0022. Next, as an example, FIG. 13 shows how an 
effective aperture ratio changes in accordance with the 
increase of a pixel pitch under a condition where the width 
Wg of the gate wiring Vg is set at 10 um, the width Ws of 
the Signal line Sigis Set at 8 um, and the clearances Lg and 
LS of the Signal line Sig and the gate wiring Vg are each Set 
at 4 lim. 
0023. Here, as to the clearance Lg, it is required that the 
gate wiring, the gate electrode, and the lower electrode of the 
photoelectric conversion element are electrically insulated 
and these construction elements are arranged in the same 
layer. Therefore, in reality, the clearance Lg exists as a Space 
of about 4 um due to the limited performance of a manu 
facturing apparatus and the like. 

0024. Also, as to the clearance LS, the MIS construction 
of the photoelectric conversion element and the MIS con 
Struction of the lower portion of the Signal line are electri 
cally Separated from each other. Therefore, in reality, the 
clearance LS exists as a Space of about 4 lum, Similar to the 
clearance Lg. 
0025 AS is apparent from this drawing, it can be con 
firmed that the effective aperture ratio Ap is sharply reduced 
in accordance with the reduction of the pixel pitch P, with the 
Sharp reduction Starting at a point where the pixel pitch P 
becomes about 70 or 80 um. That is, under present circum 
stances, it is difficult to realize higher definition of about 70 
or 80 um because Such higher definition causes the great 
reduction of Sensitivity. 
0026. On the other hand, in the case of a pixel pitch of 
about 150 um to 200 um that has conventionally been used 
in general cases, even though the effective aperture ratio Ap 
is improved, it cannot be said that this pixel pitch is 
Satisfactory enough in View of Sensitivity at the present 
Stage. That is, as described above, there are imposed limi 
tations concerning the width of each wiring, the Size of a 
Switching TFT, and the like, so that it is not expected that 
higher Sensitivity is realized under present circumstances, 
due to a limitation in improving the effective aperture ratio. 
0027. In view of the problems described above, the object 
of the present invention is to make it possible to improve the 
effective aperture ratio of a pixel, achieve higher Sensitivity, 
and realize higher definition without causing the degradation 
of performance of gate wiring, a Signal line, and a Switching 
TFT that are indispensable in constructing a pixel. 

SUMMARY OF THE INVENTION 

0028. In order to attain the above-mentioned object, a 
photodetecting device according to the present invention has 
a structure characterized in that: a plurality of pixels includ 
ing photoelectric conversion elements that convert incident 
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light into electrical Signals, are formed on a Substrate; and 
that wiring that is connected to the pixels including the 
photoelectric conversion elements is arranged on an insu 
lating layer, which has been formed So as to cover the 
Substrate and the photoelectric conversion element, and on 
a Space between at least two adjacent photoelectric conver 
Sion elements. 

0029 Further, a photodetecting device according to the 
present invention has a structure characterized in that: a 
plurality of pixels including photoelectric conversion ele 
ments that convert incident light into electrical signals, are 
formed on a Substrate; an organic low permittivity insulating 
layer is formed So as to cover the Substrate and the photo 
electric conversion element; and that wiring. connected to 
the pixels including the photoelectric conversion elements is 
arranged on the organic low permittivity insulating layer. 
0030) Further, a photodetecting device according to the 
present invention has a structure characterized in that: a 
plurality of pixels including Switch elements, which Select 
one of a Signal from a photoelectric conversion element and 
a signal from a Semiconductor element, are formed on an 
insulating Substrate; wiring for driving the Switch elements 
is formed along a Side of the photoelectric conversion 
element on the insulating Substrate; an insulating layer is 
formed on the insulting Substrate So as to cover at least the 
driving wiring; the photoelectric conversion element and the 
Switch elements are formed on the insulating layer, and that 
the driving wiring and a lower electrode of the photoelectric 
conversion element are separated from each other by an 
inter-layer insulating layer in a space between adjacent 
photoelectric conversion elements. 
0.031 Further, according to the present invention, there is 
provided a radiation detecting device comprising the above 
mentioned photodetecting devices and a wavelength con 
verter for converting radiation into light. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.032 FIG. 1 is a schematic plan view of a first embodi 
ment. 

0.033 FIG. 2 is a schematic cross-sectional view taken 
along the line 2-2 in FIG. 1. 
0034 FIG. 3 is a graph showing how an effective aper 
ture ratio changes in accordance with the increase of a pixel 
pitch of the first embodiment. 
0.035 FIG. 4 is a schematic plan view of a second 
embodiment. 

0.036 FIG. 5 is a schematic cross-sectional view taken 
along the line 5-5 in FIG. 4. 
0037 FIGS. 6A and 6B illustrate a manufacturing 
method of the first embodiment. 

0038 FIGS. 7A and 7B illustrate the manufacturing 
method of the first embodiment. 

0039 FIGS. 8A and 8B illustrate the manufacturing 
method of the first embodiment. 

0040 FIG. 9 shows how a ratio of effective aperture 
ratioS changes in accordance with the increase of a pixel 
pitch, where an effective aperture ratio of the first embodi 
ment is compared with an effective aperture ratio of a 
conventional example. 
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0041 FIGS. 10A and 10B are respectively a schematic 
construction diagram and a Schematic croSS-Sectional view 
of an implementation example of a photodetecting device 
according to the present invention. 
0042 FIG. 11 shows an X-ray diagnosis system that is an 
example of a radiation imaging System having the photode 
tecting device according to the present invention. 
0043 FIG. 12 is a schematic plan view that illustrates an 
effective aperture ratio of one pixel. 
0044 FIG. 13 is a graph showing how an effective 
aperture ratio changes in accordance with the increase of a 
pixel pitch of the conventional example. 
004.5 FIG. 14 shows a schematic equivalent circuit of a 
photosensor array. 

0046 FIG. 15 is a schematic plan view of one pixel of an 
MIS-TFT Structure. 

0047 FIG. 16 is a schematic cross-sectional view that 
illustrates the layer construction of the MIS-TFT structure. 
0048 FIG. 17 is a schematic plan view showing a fourth 
embodiment of the present invention. 
0049 FIG. 18 is a schematic cross-sectional view taken 
along the line 18-18 in FIG. 17. 
0050 FIG. 19 is a schematic cross-sectional view taken 
along the line 19-19 in FIG. 17. 
0051 FIG. 20 shows a relation between the pixel pitch 
and the effective aperture ratio of a pixel in the conventional 
example and a relation between the pixel pitch and the 
effective aperture ratio of a pixel in the embodiment shown 
in FIG. 17. 

0.052 FIG. 21 shows how a ratio of effective aperture 
ratioS changes in accordance with the increase of the pixel 
pitch in the embodiment shown in FIG. 17 and the conven 
tional example. 
0053 FIG. 22 illustrates a method of manufacturing a 
semiconductor device shown in FIG. 17. 

0054 FIG. 23 illustrates the method of manufacturing 
the semiconductor device shown in FIG. 17. 

0055 FIG. 24 illustrates the method of manufacturing 
the semiconductor device shown in FIG. 17. 

0056 FIG. 25 illustrates the method of manufacturing 
the semiconductor device shown in FIG. 17. 

0057 FIG. 26 illustrates the method of manufacturing 
the semiconductor device shown in FIG. 17. 

0.058 FIG. 27 illustrates the method of manufacturing 
the semiconductor device shown in FIG. 17. 

0059 FIG. 28 is a schematic cross-sectional view taken 
along the line 28-28 in FIG. 27. 
0060 FIG. 29 is a schematic plan view showing a fifth 
embodiment of the present invention. 
0061 FIG. 30 is a schematic cross-sectional view taken 
along the line 30-30 in FIG. 29. 
0062 FIG. 31 is a schematic cross-sectional view taken 
along the line 31-31 in FIG. 29. 
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0.063 FIG. 32 is a schematic plan view showing a sixth 
embodiment of the present invention. 

0.064 FIG. 33 is a schematic cross-sectional view taken 
along the line 33-33 in FIG. 32. 

0065 FIG. 34 is a schematic cross-sectional view taken 
along the line 34-34 in FIG. 32. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0.066 Embodiments of a photodetecting device, a radia 
tion detecting device, and a radiation imaging System, which 
has the photodetecting device and the radiation detecting 
device, according to the present invention will be described 
in detail below with reference to the accompanying draw 
IngS. 

0067 FIGS. 1 and 4 to be referred to in the following 
description are each a drawing taken from a side on which 
there is arranged a signal line under a condition where a 
phosphor is not yet bonded. Each Solid line represents a 
portion that can be viewed from the Side on which the Signal 
line is arranged, while each dotted line indicates a portion 
that cannot be viewed therefrom. 

0068 <First Embodiment> 
0069. A first embodiment representing an embodiment of 
the photodetecting device according to the present invention 
will be described below. The first embodiment is applied to 
a photodetecting device that uses an MIS-type photoelectric 
conversion element. FIG. 1 is a schematic plan view of a 
pixel constructed of a photoelectric conversion element, a 
Switching TFT, and the like of this embodiment. This plan 
View is taken from a Side on which a Signal line is arranged. 
In FIG. 1, reference numeral 9 denotes a source-drain 
electrode of the Switching TFT, numeral 50 a sensor section 
of the photoelectric conversion element, numeral 2 gate 
wiring for driving the Switching TFT, numeral 4 a gate 
electrode of the Switching TFT, numeral 10 the signal line, 
numeral 8 bias wiring of the photoelectric conversion ele 
ment, numeral 12 a contact hole for electrically connecting 
the source-drain electrode 9 of the Switching TFT to a lower 
electrode 3 of the photoelectric conversion element, and 
numeral 13 a contact hole for electrically connecting the 
Source-drain electrode 9 of the Switching TFT to the signal 
line 10 through an insulating layer 11. Also, the insulating 
layer 11 is formed after the photoelectric conversion element 
is formed and the bias wiring 8 and the Source-drain elec 
trode 9 are further formed. It is possible to easily level a 
Surface by forming the insulating layer with an application 
method of applying a starting material that will become the 
insulating layer 11, or with another method. AS to this 
insulating film, it is preferable that there is used an organic 
low permittivity film whose relative permittivity is equal to 
or lower than 3.5, more preferably equal to or lower than 3.0. 

0070 Also, FIG. 2 is a schematic cross-sectional view of 
the section 2-2 in FIG. 1. In FIG. 2, reference numeral 1 
denotes a glass Substrate, numeral 3 a lower electrode of the 
photoelectric conversion element, numeral 10 a signal line 
connected to the Source-drain electrode 9 of the Switching 
TFT, numeral 5 an insulating film, numeral 6 an amorphous 
Silicon film functioning as an active layer, numeral 7 an 
ohmic contact layer that is an in layer formed using a 
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non-single crystal Silicon doped with an impurity. Reference 
numeral 11 denotes a leveled insulating layer. 

0071. The sensor section 50 of the photoelectric conver 
Sion element is constructed of the insulating film 5, the 
amorphous Silicon film 6 functioning as the active layer, and 
the ohmic contact layer 7 shown in FIG. 2. The photoelec 
tric conversion element and the Switching TFT that is not 
shown in FIG. 2 are constructed in the same layer. 
0072 With a conventional technique, the signal line 10 
connected to the Switching TFT constructing a pixel is 
arranged on a layer formed in a manufacturing Step in which 
the sensor section 50 and the like are also manufactured. 
However, in FIG. 2, the signal line 10 of this embodiment 
is arranged on the insulating layer 11 formed So as to cover 
the photoelectric conversion element and the Substrate. Also, 
in this embodiment, the Signal line 10 is arranged in a Space 
between adjacent photoelectric conversion elements. 
0073 Consequently, it becomes possible to shorten the 
distance between the adjacent photoelectric conversion ele 
ments. In this embodiment, considerations are given to the 
effect of the parasitic capacitance between the Signal line and 
the photoelectric conversion element and there is obtained a 
construction where the Space between the adjacent photo 
electric conversion elements becomes the same or Substan 
tially the same as the width of the Signal line. 

0074 As described above, with this construction, it is not 
required to obtain a clearance between the Signal line and the 
lower electrode of the photoelectric conversion element, 
which makes it possible to improve the effective aperture 
ratio Ap. FIG. 3 shows relations between the effective 
aperture ratio Ap and the clearance LS between the Signal 
line connected to the Switching TFT and the lower electrode 
of the photoelectric conversion element. In this drawing, a 
case where LS is Set to 4 um is shown as a conventional 
example, while a case where LS is Set to almost 0 um is 
shown as this embodiment. 

0075. In the conventional example, the source-drain elec 
trode 9 of the Switching TFT and the signal line 10 are 
Separately manufactured on different layers that are formed 
in the same manufacturing Step. Therefore, in the case of a 
construction where elements are Separated from each other 
by one operation with a conventional technique, the mini 
mum clearance LS is limited to 4 um because of the limited 
performance of a manufacturing apparatus. In contrast, in 
this embodiment, it is possible to perform the production 
under a condition where the clearance LS is reduced to 
almost Zero, So that it becomes possible to improve the 
effective aperture ratio Ap by about 5 to 25%. 

0076. In particular, in accordance with the enhancement 
of definition, that is, in accordance with the reduction of the 
pixel pitch, the effect of improving the effective aperture 
ratio Ap is increased. For instance, in the case where the 
pixel pitch is 100 um, the effective aperture ratio is increased 
by 1.1 times in comparison with the conventional example. 
Also, in the case where the pixel pitch is 50 lum, the effective 
aperture ratio is increased by 1.25 times in comparison with 
the conventional example. FIG. 9 shows a ratio of effective 
aperture ratios where this embodiment is compared with the 
conventional example. Also, in the case where Sensitivity is 
Set So as to become the same as that of the conventional 
example, that is, in the case where an area occupied by the 
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photoelectric conversion element is Set So as to become the 
Same as that of the conventional example, this embodiment 
makes it possible to reduce the pixel pitch by about 5 um in 
comparison with the conventional example. 
0.077 Next, a manufacturing method of this embodiment 
will be described. In FIGS. 6A to 8B, each solid line 
represents an exposed portion and each dotted line repre 
Sents an unexposed portion. 

0078 (1) As shown in FIG. 6A, as the gate wiring 2 of 
the Switching TFT, the gate electrode 4, and the lower 
electrode 3 of the photoelectric conversion element, a Cr 
thin film having a thickness of 1000A is formed on the glass 
Substrate through Sputtering or the like and pattern formation 
is performed. 

0079 (2) As shown in FIG. 6B, an SiN film having a 
thickness of 300 nm is formed as the insulating film 5, a 
nondoped amorphous Silicon film having a thickness of 600 
nm is formed as the active layer 6, and an n-type ohmic 
contact layer having a thickness of 100 nm is formed as the 
ohmic contact layer 7. These films and layer are formed in 
succession with a plasma CVD method or the like. Follow 
ing this, the contact hole 12 for electrically connecting the 
Source-drain electrode 9 of the Switching TFT to the lower 
electrode 3 of the photoelectric conversion element is 
formed in the insulating film 5, the active layer 6, and the 
ohmic contact layer 7 with an RIE method or the like. 
0080 (3) As shown in FIG. 7A, an Al thin film, which 
has a thickness of 1 um and will become the bias wiring 8 
of the photoelectric conversion element and the Source-drain 
electrode 9 of the Switching TFT, is formed through sput 
tering or the like. Then, the film is etched, thereby forming 
patterns of the bias wiring 8 and the Source-drain electrode 
9. 

0081 (4) As shown in FIG. 7B, the insulating film 5, the 
active layer 6, and the ohmic contact layer 7 are partially 
removed through etching. In this manner, respective pixels 
are converted into independent construction elements and 
the sensor section 50 of the photoelectric conversion ele 
ment and the Switching TFT are separated as independent 
construction elements. 

0082 (5) As shown in FIG. 8A, as the insulating layer 11, 
divinylsiloxane bisbenzocyclobutene (BCB manufactured 
by The Dow Chemical Company) is spin-coated to have a 
thickness of 2.5 tim, is cured, and is converted into a thin 
film, thereby forming the insulating layer 11 having a 
relative permittivity of from 2.6 to 2.7. Following this, a 
contact hole 13 for establishing an electric connection with 
the source-drain electrode 4 of the Switching TFT is formed 
in the insulating layer 11 with an RIE method or the like. 
0083) (6) As shown in FIG.8B, an Al thin film, which has 
a thickness of 1 um and will become the Signal line 10, is 
formed through Sputtering or the like and is etched, thereby 
forming a pattern of the Signal line 10. 
0084. Following this, as necessary, an SiN film and a 
polyimide film are laminated to form a protecting film. 
0085. Further, a scintillator panel, which will become a 
light converter for converting radiation into visible light and 
is provided by evaporating a GOS phosphor sheet or CsI, is 
bonded on the protecting film using an adhesive or the like. 
In this manner, a radiation detecting device is manufactured. 
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0086 As described above, with the technique of this 
embodiment, the clearance between the Signal line con 
nected to the Switching TFT of the photoelectric conversion 
element and the lower electrode of the photoelectric con 
version element becomes practically unnecessary. AS a 
result, it becomes possible to improve the effective aperture 
ratio and to achieve higher Sensitivity or higher definition. 
0087 Also, it becomes possible to suppress the reduction 
of a resolution resulting from a phenomenon where light 
obtained by converting radiation passes between the Signal 
line and the photoelectric conversion element and repeats 
reflection and transmission between the Surface and back 
Surface of the Substrate. 

0088 <Second Embodiment> 
0089. A second embodiment representing an embodiment 
of the photodetecting device according to the present inven 
tion will be described below. AS in the case with the first 
embodiment, the Second embodiment is applied to a photo 
detecting device that uses an MIS-type photoelectric con 
version element. Similar to FIG. 1, FIG. 4 is a schematic 
plan view of a pixel constructed of a photoelectric conver 
sion element, a Switching TFT, and the like of this embodi 
ment. This plan View is taken from a Side on which a signal 
line is arranged. Also, FIG. 5 is a Schematic cross-sectional 
view of the portion 5-5 in FIG. 4. The same portions as in 
the first embodiment are given the same reference numerals 
in this embodiment. 

0090 The difference from FIG. 2 resides in that each 
Space between adjacent photoelectric conversion elements is 
narrower than the width of the signal line. With this con 
Struction, there is obtained a construction where the Signal 
line 10, the sensorsection 50 and the lower electrode 3 of the 
photoelectric conversion element overlap one another 
through the insulating layer 11. As a result, the clearance LS 
completely becomes Zero and therefore it becomes possible 
to further improve the effective aperture ratio Ap. 
0091. In this case, to reduce the parasitic capacitance 
between the Signal line and the photoelectric conversion 
element to a level at which the parasitic capacitance exerts 
no effect, an organic low permittivity insulating layer whose 
relative permittivity is equal to or lower than 3.5 is used as 
the insulating layer 11 So as to cover the photoelectric 
conversion element. Further, the inter-layer insulating layer 
11 is formed to have a thickness larger than that in the first 
embodiment, thereby further reducing the parasitic capaci 
tance. On the other hand, MIS-type semiconductor lamina 
tion Sections of the adjacent photoelectric conversion ele 
ments may be formed as continuous construction elements. 
However, this construction is not preferable because a step 
getting-over portion to the lower electrode of each photo 
electric conversion element becomes large and there occur 
problems concerning characteristics Such as a minute leak. 
0092 <Third Embodiment> 
0093. As a third embodiment of the present invention, 
there will be described a photodetecting device that uses an 
MIS-type photoelectric conversion element. FIG. 17 is a 
schematic plan view of one pixel of this embodiment. In this 
drawing, reference symbol T represents a Switching TFT 
(thin film transistor) Section, Symbol S a Sensor (photoelec 
tric conversion element) Section, Symbol Vg gate wiring, 
Symbol Sig a Signal line, Symbol VS bias wiring, Symbol 
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CHs a contact hole for electrically connecting an S-D 
(source-drain) electrode of the Switching TFT to the lower 
electrode of the photoelectric conversion element, Symbol 
CHg a contact hole for electrically connecting the gate 
wiring of the Switching TFT to a gate electrode. 
0094 FIG. 18 is a schematic cross-sectional view taken 
along the line 18-18 in FIG. 17, while FIG. 19 is a 
schematic cross-sectional view taken along the line 19-19 in 
FIG. 17. In these drawings, reference numeral 1 denotes a 
glass Substrate (insulating Substrate), numeral 3 the lower 
electrode of the MIS-type photoelectric conversion element, 
numeral 2 gate wiring (Vg wiring) of the Switching TFT, 
numeral 4 a gate electrode (Vg electrode), numerals 5, 6, and 
7 a gate insulating film, an amorphous Silicon film, and an 
n" ohmic contact layer that form the MIS-type photoelectric 
conversion element and the Switching TFT that are con 
Structed in the same layer, and numeral 11 an inter-layer 
insulating layer having a leveling function. Here, FIG. 17 
shows one pixel. In reality, however, a plurality of pixels that 
are each the same as the pixel shown in FIG. 17 are arranged 
on the Substrate in a two-dimensional manner. 

0.095 The gate wiring 2 is formed along one side of the 
pixel and adjacent pixels are arranged So that this gate wiring 
2 is Sandwiched between the adjacent pixels. In this case, as 
shown in FIG. 18, the gate electrode 2 of the Switching TFT 
is formed on the glass Substrate 1, the inter-layer insulating 
layer 11 is formed on the entire Surface of the glass Substrate 
1 including the gate wiring 2, and the gate wiring 2 of the 
Switching TFT and the lower electrode 3 of the photoelectric 
conversion element are separated from each other by the 
inter-layer insulating layer 11 having the leveling function in 
a Space between pixels that are adjacent to each other. 
0096. As described above, in this embodiment, the gate 
wiring 2 of the Switching TFT and the lower electrode 3 of 
the photoelectric conversion element are formed in different 
layers. Consequently, it becomes possible to Shorten the 
distance between adjacent photoelectric conversion ele 
ments and it becomes unnecessary to prepare a clearance 
between the gate wiring 2 of the Switching TFT and the 
lower electrode 3 of the photoelectric conversion element. 
This makes it possible to improve the effective aperture ratio 
Ap and to realize higher Sensitivity. 
0097 Also, in this embodiment, the light-receiving area 
of the photoelectric conversion element has the MIS-type 
construction and it is possible to obtain a construction where 
the lower electrode 3 has the next larger Size than the 
MIS-type Semiconductor lamination Section, as shown in 
FIG. 18. Therefore, by giving considerations to the effect of 
the parasitic capacitance between the gate wiring 2 and the 
photoelectric conversion element, there is obtained a con 
Struction where the gate wiring 2 is arranged in an approxi 
mately just manner between the lower electrodes 3 of 
adjacent photoelectric conversion elements. With this con 
Struction, the parasitic capacitance between the gate wiring 
2 and the photoelectric conversion element is greatly 
reduced, So that there occurs no problem due to croSStalk and 
it becomes possible to prevent image degradation. Also, as 
shown in FIG. 19, the gate wiring 2 of the Switching TFT 
and the gate electrode 4 are separately formed in different 
layers with the inter-layer insulating layer 11 being Sand 
wiched therebetween. Also, the gate wiring 2 and the gate 
electrode 4 are electrically connected to each other through 
the contact hole. 
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0.098 FIG. 20 shows relations between the effective 
aperture ratio Ap and the clearance Lg between the gate 
wiring 2 of the Switching TFT and the lower electrode 3 of 
the photoelectric conversion element. In this drawing, a case 
where Lg is Set to 4 um is shown as a conventional example, 
while a case where Lg is Set to almost Otum is shown as in 
the first embodiment. In the case of a structure in which 
various construction elements are formed by one operation 
with the conventional technique, the minimum clearance Lg 
is limited to 4 um because of the limited performance of a 
manufacturing apparatus. On the other hand, in the first 
embodiment, it is possible to form the construction elements 
under a condition where the clearance Lg is reduced to 
almost Zero. As a result, it becomes possible to improve the 
effective aperture ratio Ap by about 5 to 25%. 
0099. In particular, it is possible to increase the effect of 
improving the effective aperture ratio Ap in accordance with 
the enhancement of definition, that is, in accordance with the 
reduction of the pixel pitch. For instance, in the case where 
the pixel pitch is 100 um, the effective aperture ratio is 
increased by 1.1 times in comparison with the conventional 
example. Also, in the case where the pixel pitch is 50 lum, the 
effective aperture ratio is increased by 1.25 times in com 
parison with the conventional example. FIG. 21 shows a 
ratio of effective aperture ratioS in the case where the same 
pixel pitch is used in both of this embodiment and the 
conventional example, that is, shows the effective aperture 
ratio of this embodiment in comparison with a conventional 
effective aperture ratio normalized as 1. And, in the case that 
Sensitivity is set So as to be the same as that of the 
conventional example, that is, in the case that an area 
(PxPxAp) occupied by the photoelectric conversion element 
is Set So as to be the same as that of the conventional 
example, it becomes possible to reduce the pixel pitch by 
about 5 um with the technique of this embodiment, in 
comparison with the conventional example. Also, it becomes 
possible to realize higher definition. 

0100 Next, a method of manufacturing the semiconduc 
tor device of this embodiment will be described with refer 
ence to FIGS. 22 to 27. 

0101 (1) As shown in FIG.22, as the gate wiring of the 
Switching TFT, a Cr thin film having a thickness of 3000A 
is formed on the glass Substrate through Sputtering, thereby 
patterning of the wiring Vg. 

0102 (2) As shown in FIG. 23, as the inter-layer insu 
lating layer 11, BCB (manufactured by The Dow Chemical 
Company) is spin-coated to have a thickness of 5000A, is 
cured, and is converted into a thin film. Further, the contact 
hole CHg for establishing an electric connection with the Vg 
electrode of the Switching TFT is formed through RIE. 

0103 (3) As shown in FIG. 24, a Cr thin film having a 
thickness of 1000A is formed through Sputtering as the Vg 
electrode 4 of the Switching TFT and the lower electrode of 
the photoelectric conversion element, thereby patterning the 
Vg electrode 4 and the lower electrode of the photoelectric 
conversion element. 

0104 (4) As shown in FIG. 25, an SiN film having a 
thickness of 3000 A is formed as a gate insulating film, a 
nondoped amorphous silicon film having a thickness of 6000 
A is formed as an active layer, and an in ohmic contact layer 
having a thickness of 1000 A is formed, these films and layer 
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being formed in succession through plasma CVD (see FIG. 
28). Following this, the contact hole CHs for electrically 
connecting the S-D electrode of the Switching TFT to the 
lower electrode of the photoelectric conversion element is 
formed through RIE. 

0105 (5) As shown in FIG. 26, an Al thin film having a 
thickness of 1 um is formed through Sputtering to be the bias 
wiring, and VS wiring of the photoelectric conversion ele 
ment, the S-D electrode of the Switching TFT, the signal line, 
and Sig wiring. Then, a pattern of each of these construction 
elements is formed. 

0106 (6) As shown in FIG. 27, the switching TFT 
Sections, the photoelectric conversion element Sections, and 
the like corresponding to respective pixels are separated 
from each other. 

0107 Following this, the photodetecting device is fin 
ished by laminating an SiN film and a polyimide film to form 
a protecting film. Further, a Scintillator panel provided by 
evaporating a GOS phosphor sheet or CsI is bonded on the 
protecting film using an adhesive, thereby finishing the 
radiation detecting device. It is possible to use X-rayS, 
C-rays, B-rays, Y-rays, or the like as radiation. Incident 
radiation is converted into visible light by the phosphor 
sheet and the Visible light is converted into electronic Signal 
by photoelectric conversion elements that are arranged in a 
two-dimensional manner, thereby performing radiography. 

0108. Also, even in the case where an MIS-type sensor is 
Simply used as a capacitance and is combined with GaAS or 
the like that directly converts radiation into electric charges, 
there is obtained an advantage that it becomes possible to 
maintain a large MIS capacitance. That is, in the case where 
a construction element having Sensitivity to radiation is used 
as a Semiconductor layer for performing detection, there is 
no particular need to provide a phosphor layer. That is, it is 
possible to directly convert radiation into electric charges, So 
that there is no need to provide a wavelength converter Such 
as a phosphor layer. 

0109 FIG. 28 is a schematic cross-sectional view taken 
along the line 28-28 in FIG. 27. FIG. 28 shows a sensor 
Section and a TFT Section. In this drawing, reference 
numeral 1 denotes a glass Substrate, numeral 3 the lower 
electrode of the photoelectric conversion element, and ref 
erence Symbol VS represents the bias wiring of the photo 
electric conversion element. Also, numeral 2 denotes gate 
wiring of the Switching TFT, numeral 4 a gate electrode, and 
numeral 9 a Source-drain electrode. Numerals 5, 6, and 7 
indicate a gate insulating film, an amorphous Silicon film, 
and an in ohmic contact layer that form the photoelectric 
conversion element, the Switching TFT, and the like that are 
formed in the same layer. Numeral 11 denotes an inter-layer 
insulating layer. As described with reference to FIG. 25, the 
gate insulating film 5, the amorphous Silicon film 6, and the 
n" ohmic contact layer 7 are formed on a Cr thin film in 
Succession. By forming an insulating film on the entire 
Surface of a Substrate as in this embodiment, it becomes 
possible to level the entire surface of the Substrate without 
difficulty. 

0110. As described above, with the technique of this 
embodiment, the driving wiring of the Switch element and 
the lower electrode of the Semiconductor element are sepa 
rated from each other in a Space between adjacent pixels by 
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the inter-layer insulating layer having the leveling function, 
So that the clearance between the Semiconductor element 
and the driving wiring of the Switch element becomes 
practically unnecessary. As a result, it becomes possible to 
improve the effective aperture ratio of a pixel and to achieve 
higher Sensitivity and higher definition. Also, there is 
obtained a Structure where the driving wiring of the Switch 
element and the lower electrode of the Semiconductor ele 
ment are arranged So as to overlap each other between pixels 
and there exists no space between the pixels. As a result, it 
becomes possible to Suppress the reduction of a resolution 
resulting from a phenomenon where light obtained by con 
Verting radiation pass through a Space between the driving 
wiring and the Semiconductor element and repeats reflection 
and transmission between the Surface and back Surface of 
the Substrate. 

0111 <Fourth Embodiment> 

0112 Next, the fourth embodiment of the present inven 
tion will be described. In the second embodiment, there is 
used an MIS-type photoelectric conversion element as in the 
first embodiment. FIG. 29 is a schematic plan view of one 
pixel of this embodiment. Also, FIG. 30 is a schematic 
cross-sectional view taken along the line 30-30 in FIG. 29, 
while FIG. 31 is a schematic cross-sectional view taken 
along the line 31-31. In FIGS. 29 to 31, the same portions 
as in the first embodiment are given the same reference 
symbols. 

0113. In this embodiment, as is apparent from FIG. 31, 
Spaces between adjacent pixels are further narrowed in 
comparison with the third embodiment, and the gate wiring 
2 of the Switching TFT and the lower electrode 3 of the 
photoelectric conversion element are formed So as to overlap 
each other with the inter-layer insulating film 11 being 
Sandwiched therebetween. In this case, the line width of the 
gate wiring 2 is the Same as that in the first embodiment. 
Therefore, by forming the gate wiring 2 and the lower 
electrode 3 of the photoelectric conversion element So as to 
overlap each other, it becomes possible to further improve 
the effective aperture ratio Ap. That is, it becomes possible 
to improve the effective aperture ratio Ap by about 10 to 
50% in comparison with the conventional example. Other 
constructions are the same as those in the third embodiment. 

0114. It should be noted here that to reduce the parasitic 
capacitance between the gate wiring 2 and the lower elec 
trode 3 to a level at which the parasitic capacitance exerts no 
effect, it is preferable that the inter-layer insulating layer 11 
is formed as a thick film, thereby reducing the parasitic 
capacitance. It is preferable that the thickneSS is at least 
equal to an overlapping width. That is, if the overlapping 
width is 1 um, it is preferable that the inter-layer insulating 
layer 11 has a thickness of 1 um or more. Also, if the 
overlapping width is 2 um, it is preferable that the inter-layer 
insulating layer 11 has a thickness of 2 um or more. 

0115 Also, MIS-type semiconductor lamination sections 
of adjacent photoelectric conversion element Sections may 
be formed as continuous construction elements. However, in 
this case, it is required to pay attentions to problems con 
cerning characteristics, Such as a minute leak, because a step 
getting-over portion to the lower electrode of each photo 
electric conversion element becomes large. Also, it is pos 
Sible to construct a radiation detecting device by further 



US 2002/0145117 A1 

forming a protecting film and bonding a phosphor sheet on 
the protecting film with an adhesive, as in the first embodi 
ment. 

0116) <Fifth Embodiment> 
0117 Next, the fifth embodiment of the present invention 
will be described. There is a case where a stress of the 
inter-layer insulating film becomes a problem in accordance 
with the increase of an area. This embodiment is character 
ized by a structure that in particular reduces Such StreSS. 
FIG. 32 is a schematic plan view of one pixel of this 
embodiment, FIG. 33 is a schematic cross-sectional view 
taken along the line 33-33 in FIG. 32, and FIG. 34 is a 
Schematic croSS-Sectional view taken along the line 34-34 in 
FIG. 32. The same portions as in the first embodiment are 
given the same reference numerals. In this embodiment, the 
inter-layer insulating layer 11 is formed on the glass Sub 
strate 1 so as to cover the gate wiring 2 of the Switching TFT 
in a Stripe manner, thereby reducing the covering ratio 
expressing a degree of the glass Substrate 1 being covered 
with the inter-layer insulating layer 11. Constructions other 
than the construction of the inter-layer insulating layer 11 are 
the same as those in the first embodiment. 

0118 With the technique of this embodiment, it becomes 
possible to greatly reduce the covering ratio expressing a 
degree of the glass Substrate being covered with the inter 
layer insulating layer 11. As a result, it becomes possible to 
prevent the degradation of characteristics of a Sensor array 
or the like caused by the warpage of the photosensor array 
due to the stress of the inter-layer insulating layer 11 and to 
Solve various problems. Such as a crack of the Sensor array 
that occurs due to the StreSS when Stage Suction is performed 
during manufacturing. Also, it is possible to construct a 
radiation detecting device by further forming a protecting 
film and bonding a phosphor Sheet on the protecting film 
with an adhesive, as in the first embodiment. 

0119) <Sixth Embodiment> 
0120 Next, there will be described an implementation 
example of a radiation detecting device that is obtained by 
bonding a phosphor to the photodetecting device according 
to the present invention and detects radiation Such as X-rayS. 
A radiation imaging System having the radiation detecting 
device will also be described. As one example of the 
radiation imaging System, there is applied an X-ray diagno 
sis System. 

0121 FIGS. 10A and 10B are respectively a schematic 
construction diagram and a Schematic croSS-Sectional view 
of the implementation example of the radiation detecting 
device that is obtained by bonding a phosphor to the 
photodetecting device according to the present invention and 
detects radiation Such as X-rayS. 
0122) A plurality of photoelectric conversion elements 
and a plurality of TFTs are formed within an a-Si (amor 
phous silicon) sensor Substrate 6011, which are connected to 
a flexible circuit Substrate 6010 on which a shift register SR1 
and a detecting integrated circuit IC are mounted, and are 
connected to circuit Substrates PCB1 and PCB2 on a side 
that is opposite to the side on which a-Si of the flexible 
circuit Substrate 6010 is connected. A plurality of a-Sisensor 
Substrates 6011 described above are bonded on a base 6012, 
thereby constructing a large-sized photodetecting device. 
Also, a lead plate 6013 is mounted under the base 6012 to 
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protect a memory 6014 within a processing circuit 6018 
from X-rays. A phosphor 6030 (CsI, for instance) for con 
Verting incident radiation into visible light is evaporated 
onto the a-Si sensor Substrate 6011. As shown in FIG. 10B, 
all of the construction elements are housed in a case 6020 
made of carbon fibers. 

0123 FIG. 11 shows an example in which the radiation 
detecting device described above is applied to an X-ray 
diagnosis System. 
0124) X-rays 6060 generated in an X-ray tube 6050 
passes through the chest 6062 of a patient or a subject 6061 
and are made incident on a photodetecting device 6040 in 
the upper Section of which a phosphor is mounted. This 
incident X-rays contain information concerning the inside of 
the body of the patient 6061. The phosphor emits light in 
accordance with the incidence of the X-rays and this emitted 
light is Subjected to photoelectric conversion, thereby 
obtaining electric information. This information is converted 
into digital information, is Subjected to image processing by 
an image processor 6070, and is observed using a display 
6080 installed in a control room. 

0.125 Also, it is possible to transfer this information to a 
remote place using a transmission means Such as a telephone 
line 6090. Therefore, it is possible to display the information 
on a display 6081 installed in a doctor room located at 
another place or to Store the information in a Storage means 
Such as an optical disc. This allows a doctor existing at a 
remote place to conduct diagnosis. Also, it is possible to 
record the information in a film 6110 using a film processor 
6100. 

0126. It should be noted here that the radiation means 
X-rays, C-rays, B-rays, Y-rays, or the like. Also, the light 
refers to an electromagnetic wave in a wavelength range in 
which it is possible to detect the electromagnetic wave using 
a photoelectric conversion element. Further, the light 
includes visible light. 

What is claimed is: 
1. A photodetecting device in which a plurality of pixels 

including photoelectric conversion elements that convert 
incident light into electrical Signals are formed on a Sub 
Strate, 

wherein wiring that is connected to the pixels including 
the photoelectric conversion elements is arranged on an 
insulating layer, which has been formed So as to cover 
the Substrate and the photoelectric conversion element, 
and on a Space between at least two adjacent photo 
electric conversion elements. 

2. A photodetecting device according to claim 1, 

wherein the Space between the adjacent photoelectric 
conversion elements is the same or Substantially the 
Same as a width of the wiring. 

3. A photodetecting device according to claim 1, 

wherein the Space between the adjacent photoelectric 
conversion elements is narrower than a width of the 
wiring. 

4. A photodetecting device according to claim 1, 

wherein the insulating layer contains benzocyclobutene. 
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5. A photodetecting device in which a plurality of pixels 
including photoelectric conversion elements that convert 
incident light into electrical Signals are formed on a Sub 
Strate, 

wherein an organic low permittivity insulating layer is 
formed So as to cover the Substrate and the photoelec 
tric conversion element, and 

wiring connected to the pixels including the photoelectric 
conversion elements is arranged on the organic low 
permittivity insulating layer. 

6. A radiation detecting device in which a wavelength 
converter that converts radiation into light is provided So as 
to cover the insulating layer and the Signal line of a photo 
detecting device according to claim 1. 

7. A radiation imaging System comprising: 
a radiation detecting device according to claim 6; 
a signal processing means for processing a signal from the 

radiation detecting device; 
a recording means for recording a signal from the Signal 

processing means; 
a display means for displaying the Signal from the Signal 

processing means; 
a transmission processing means for transmitting the 

Signal from the Signal processing means, and 
a radiation Source for generating radiation. 
8. A photodetecting device in which a plurality of pixels 

including Switch elements, which select one of a signal from 
a photoelectric conversion element, are formed on an insu 
lating Substrate, 

wherein wiring for driving the Switch elements is formed 
along a Side of the photoelectric conversion element on 
the insulating Substrate, 

an insulating layer is formed on the insulting Substrate So 
as to cover at least the driving wiring, 

the photoelectric conversion element and the Switch ele 
ments are formed on the insulating layer, and 

the driving wiring and a lower electrode of the photo 
electric conversion element are Separated from each 
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other by an inter-layer insulating layer in a Space 
between adjacent photoelectric conversion elements. 

9. A photodetecting device according to claim 8, 
wherein each space between the pixels is Substantially the 

Same as a line width of the driving wiring. 
10. A photodetecting device according to claim 8, 

wherein each Space between the pixels is narrower than a 
line width of the driving wiring, and the driving wiring 
is formed So as to overlap lower electrodes of adjacent 
pixels. 

11. A photodetecting device according to claim 8, 

wherein the insulating layer is formed on an entire Surface 
of the insulating Substrate. 

12. A photodetecting device according to claim 8, 
wherein the inter-layer insulating layer is formed on the 

driving wiring in a Stripe manner. 
13. A photodetecting device according to claim 8, 

wherein the insulating layer is a BCB thin film. 
14. A radiation detecting device comprising: 
a photodetecting device according to claim 1; and 
a wavelength converter for converting radiation into light 

in a light-receiving range of the photodetecting device. 
15. A radiation imaging System comprising: 

a radiation detecting device according to claim 14, 
a signal processing means for processing a signal from the 

radiation detecting device; 
a recording means for recording a signal from the Signal 

processing means; 

a display means for displaying the Signal from the Signal 
processing means; 

a transmission processing means for transmitting the 
Signal from the Signal processing means, and 

a radiation Source for generating radiation. 


